Hierarchical Framework for Wadeable Stream Management and Conservation: Annual Report 2012 by Hinz, Leon C., Jr.
 
 
 
Hierarchical Framework for Wadeable Stream  
Management and Conservation: 
Annual Report 2012 
 
 
 
Leon C. Hinz Jr. 
 
 
Illinois Natural History Survey 
Prairie Research Institute 
University of Illinois 
 
 
28 August 2012 
 
 
 
INHS Technical Report 2012 (25) 
 
 
Prepared for:  Illinois Department of Natural Resources 
State Wildlife Grant Program 
(Project Number T-75-R-001) 
 
 
 
 
Unrestricted:  for immediate online release. 
 
 
 
 
 
 
Prairie Research Institute, University of Illinois at Urbana Champaign 
William Shilts, Executive Director 
 
Illinois Natural History Survey 
Brian D. Anderson, Director 
1816 South Oak Street 
Champaign, IL 61820 
217-333-6830 
1 
Annual Summary Report 2012 
 
 
Project Title:   
Hierarchical Framework for Wadeable Stream Management and Conservation. 
 
Project Number:  T-75-R-001 
  
Contractor information:  
 
University of Illinois at Urbana/Champaign 
Prairie Research Institute 
Illinois Natural History Survey 
1816 South Oak Street 
Champaign, IL 61820 
 
 
Annual Reporting Period: 1 May 2011—30 April 2012 
 
Annual Project Report Due Date:  28 August 2012 
 
Principle Investigator:   
Leon C. Hinz Jr., Ph.D. 
Stream Ecologist 
Illinois Natural History Survey 
One Natural Resources Way, 
Springfield, IL 62702-1271 
217-785-8297 
leon.hinz@illinois.gov 
  
 
 
Prepared by:  Leon C. Hinz Jr. 
 
 
 
 
 
 
 
Goals/ Objectives: (1) Develop Ecological Drainage Units for Illinois Streams; (2) Define 
Aquatic Ecological Systems for Illinois Streams; (3) Develop and Classify Illinois’ Stream 
Valley Segments; (4) Define Natural Community Types for Illinois Streams; and (5) Develop 
and submit a list of candidate sites for INAI listing under Category I (High Quality and 
Significant Natural Communities) and revised Category VI (Unusual Concentrations of 
Fauna) criteria for streams.   
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Project Title:   
Hierarchical Framework for Wadeable Stream Management and Conservation.   
 
 
 
Narrative:   
 
Work focused on obtaining and integrating existing data for biological assemblages with 
our current GIS infrastructure and reviewing existing classification efforts within Illinois 
(e.g., National Fish Habitat Partnership [Esselman et al. 2011]; Upper Mississippi River 
Basin Assessment [Khoury et al. 2011]).  Fish and mussel data were prepared for 
formalizing Ecological Drainage Units (EDU) and developing Aquatic Ecological 
System (AES) units during this reporting period.  We have also expanded our taxonomic 
resolution by adding information from the Illinois Natural History Survey (INHS) 
collections database for aquatic macroinvertebrates (Ephemeroptera, Plecoptera, and 
Trichoptera or collectively EPT) throughout Illinois.   
 
Work on this project was mainly conducted by one full time research scientist for the 
majority of the reporting period due to staffing constraints associated with existing 
projects.  A graduate student (part-time) was hired to assist with incorporating EPT 
records from the INHS collections with our other data.  In the second year of the project 
we plan to increase staffing by adding a second full time staff member to focus on 
defining aquatic ecological systems (Job 3) and classifying valley segments (Job 4).   
 
 
 
Job 1:  Compile and update databases.   
 
Integration of biological assemblage data with our existing GIS system began with fish 
and mussel records and has been expanded to take advantage of additional available 
information on aquatic insects.  Data sources for fish include IDNR Monitoring 
(Fisheries Database, Natural Heritage BIOTICS Database) and Collections Data (INHS, 
University of Michigan Natural History Museum).  Fisheries data integration has been 
completed with 3,995,952 IDNR records available statewide from 1910-2011.  These 
records are from 100s of stations located throughout the state (Figure 1).  Mussel data 
through the 2011 collecting season were made available in the last quarter of the 
reporting period from the INHS Collections and IDNR Mussels database (T-53).  This 
work is ongoing as these data are being incorporated into our system.   
  
We are working with INHS research teams to include information on stoneflies (DeWalt 
et al. 2009), caddisflies and mayflies (DeWalt et al. 2011).  We hired a graduate student 
from the entomology department (UIUC) to georeference and QA/QC all EPT records in 
the INHS collections database.  When this work began the INHS collections database 
contained 4592 total sample locations for Illinois EPT taxa.  Of these, approximately 
34% were adequately georeferenced, 451 have been removed as duplicates and 1036 
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have been updated with improved georeferencing.  This work is ongoing with 1690 
localities remaining to be checked and updated.   
 
Job 2:  Develop Ecological Drainage Units (EDUs).   
 
Two major efforts that include Illinois streams (National Fish Habitat Action Plan 
(NFHAP), Upper Mississippi River Conservation Assessment) use EDUs developed by 
The Nature Conservancy (TNC).  After consultation with the investigators that developed 
these plans/assessments (Dana Infante, Coordinator NFHAP Michigan State University 
Inland Assessment Group; Mary Khoury, The Nature Conservancy Great Lakes Project) 
we have decided to use these boundaries as a starting point for our assessment.  Spatial 
data for these EDUs have been secured from NFHAP and TNC and this information has 
been added to our existing GIS system (Figure 1).   
 
Within the existing EDU classification some portions of the Wabash/Ohio River 
drainages in Illinois are currently lumped into a single EDU.  A similar issue occurs with 
the Pecatonica River network that is included in an EDU with the Apple River rather than 
with the Rock River to which it is a tributary stream.  The suitability of these units has 
not been rigorously evaluated.  We plan to refine the Illinois EDUs using our geophysical 
and associated biological data.  We have been notified that any Illinois specific EDUs 
developed from this project will be incorporated into the NFHAP data structure (Dana 
Infante, personnel communication).  Biological data are being prepared to perform 
multivariate analyses (e.g., nonmetric multidimensional scaling, principal-components 
analysis, cluster analysis) to independently define EDUs and to categorize the existing 
EDU boundaries within Illinois (Figure 1).  Biological information for fish has been 
compiled.  Attribution of information for mussels and EPT taxa is ongoing and required 
before the analysis can proceed.  We anticipate this being completed during the second 
quarter of the upcoming project year. 
 
Job 3:  Define Aquatic Ecological Systems (AES).   
 
Aquatic Ecological Systems describe the physiographic heterogeneity within Aquatic 
Subregions.  These landscape units contain the environmental conditions (e.g., 
connectivity, thermal and hydrologic regimes, energy budget) that support a set of 
interacting lotic assemblages.  The various environmental conditions derived from these 
physiographic features are considered AES-Types.  AES-Types are essentially broad-
scale stream types or macrohabitat units that are delimited by their physiographic 
characteristics and the underlying biological communities that depend upon them.  We 
will use multivariate cluster analysis to group similar hydrologic units into AES-Types 
using landscape data (e.g., geology, soils, landform) within our GIS system. 
 
Since AES-Types contain similar physiographic features (i.e., habitat conditions) species 
with similar habitat requirements are expected to occur at the same frequency within an 
AES-Type.  Expectations for certain habitat specialists, guilds, or species groups can thus 
be ascertained based on AES-Type.  However, the location of the AES within the broader 
landscape determines the regional species pool and therefore which species within those 
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groups will occur in local species assemblages.  For defining Natural Community Types 
(Job 5) and refining the criteria for INAI Category I and VI (Job 6) we will require 
expectations for these assemblages.  EDUs will provide the context for determining these 
regional expectations.  Therefore, work on this Job has been delayed and will begin after 
the draft EDUs (Job 2) have been refined using the biological assemblage data. 
 
Job 4:  Classify stream segments as valley segment types (VSTs).   
 
The existing valley segment groupings were reviewed and attributed to the statewide 
stream linework (1:100,000).  This valley segment delineation was developed using the 
approach of Brenden et al. (2008) as part of an earlier effort.  We used catchment area, 
link number, catchment slope, and two surficial geology summaries (bedrock, coarse 
sand) associated with different expectations for infiltration and runoff in developing this 
valley segment delineation.   
 
Attribution of characteristics from the current Illinois Natural Areas Inventory (INAI) 
classification (i.e., stream size, gradient) to valley segments will provide a baseline valley 
segment typing representing the existing framework.  Other attributes (e.g., summer 
water temperature, downstream link number) will be used for additional valley segment 
typing.  This work is ongoing. 
 
Job 5:  Define Natural Community Types (NCTs).   
No work was scheduled for this Job during this reporting cycle.  The existing INAI 
Stream Community Class includes 4 Community Subclasses (small stream, medium 
stream, large stream, major river) and 3 potential Community Types within each subclass 
(high gradient, medium gradient, low gradient).  Boundary conditions (e.g., size ranges) 
for these Community Subclasses and Community Types were not defined at the start of 
this project.  We have investigated using drainage area, stream order, and link number 
(link magnitude) for the purposes of characterizing stream size in Illinois.  Statewide 
stream segments with the same stream order were observed to have a wide range of 
different drainage areas and link numbers.  Statewide the range of link numbers for a 
given drainage area differs between basins.  Because these differences can be associated 
with natural drainage patterns that would differ between EDUs we expect to use link 
number to define Stream Community Subclasses based on size (Figure 2).   
 
Job 6:  Produce a list of candidate sites for INAI using existing data.   
No work was scheduled for this Job during this reporting cycle. 
 
Job 7:  Prepare manuscripts and reports.   
This annual report was prepared.  No other work was scheduled for this Job. 
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Figure 1.  Ecological Drainage Units in Illinois used by the National Fish Habitat 
Partnership.  The number of sampling stations within each HUC8 unit is depicted by the 
shading in this figure. 
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Figure 2.  Community Subclasses for Illinois Rivers based on stream size (link number).  
Classes are “Headwater” link number = 1-20, “Wadeable Stream” link number = 21-180, 
“Mainstem” link number = 181-725, “Major River” link number >725.  Large Reservoirs 
and Great Rivers (Mississippi, Ohio, Wabash) are not classified for this figure. 
